INTRODUCTION
============

Due to concerns regarding the physical and mental well-being of survivors of the Great East Japan Earthquake and tsunami disaster of March 11, 2011, a prospective cohort was established to address an urgent need to monitor their health. During the year after the disaster, health examinations and questionnaires were used to assess the health and living conditions of survivors as a baseline survey for a follow-up study. The survey in Iwate Prefecture was conducted among survivors living mainly in temporary housing in 2 cities and 2 towns on the Pacific coast.^[@r01]^

Regarding lifestyle, the quantity and quality of food intake seriously deteriorated among survivors during the first few months after the disaster, when most were living in evacuation centers.^[@r02]^ After about half a year, the survivors were transferred to temporary accommodation, where only basic necessities were supplied by local governments, and they began preparing their own food. However, because their economic circumstances had not changed and a number had lost family members who had played a major role in preparing food, it is likely that dietary conditions remained poor.

In developing a common questionnaire for a baseline survey of the survivors, we broadly investigated their health conditions and lifestyles. With respect to food intake, space limitations on the questionnaire necessitated the use of a short food frequency questionnaire (FFQ) instead of an established comprehensive FFQ. With regard to major nutrients in the standard Japanese diet, 8 food groups were selected, and the frequency of consumption of these food groups during the previous several days was assessed in the questionnaire.

The purpose of this study was to investigate the dietary patterns of survivors of the Great East Japan Earthquake and examine the relationship between these patterns and their living conditions.

METHODS
=======

Participants
------------

From September 2011 to February 2012, 10 466 people aged 18 years or older, (25% of the population of that age in the area) participated in the Health Survey of Great East Japan Earthquake survivors in Rikuzentakata city (from October 2011 to December 2011, and in February 2012), Kamaishi city (in October 2011), Yamada town (from September 2011 to November 2011), and Otsuchi town (in December 2011) on the Pacific coast of Iwate Prefecture. The survey was conducted by means of health checkups and a common questionnaire inquiring about health conditions and lifestyles.

Health checkups and questionnaire
---------------------------------

In developing the questionnaire, we searched the literature to identify a short questionnaire that addressed nutritional intake among Japanese. After omitting 2 food groups (confectionary and soft drinks) from the list of food groups on the questionnaire of Yatsuya et al^[@r03]^ and adding 2 groups (staple food and soybean products), we selected 8 food groups to investigate among the earthquake disaster survivors: staple food items (rice, bread, noodles), meat, fish and shellfish, eggs, soybean products (tofu and *natto* \[fermented soybeans\]), vegetables, fruit, and dairy products (milk, yogurt, cheese). Questions asked about the frequency of consumption (ie, the approximate number of times a day on average during the previous several days) for these 8 food groups. The response categories were none (\<1 time), once, twice, 3 times, and 4 times or more. For simplicity, details on portion sizes were not investigated.

Living conditions were addressed by asking the question: "How do you feel about your current economic situation?". Participants were requested to select an answer from 1 of 4 options: severe, difficult, rather difficult, and acceptable. Data relating to smoking and drinking habits were obtained from a lifestyle sheet, the information for which was obtained during the health checkup. The options for smoking were nonsmoker, former smoker, and current smoker. The options for alcohol consumption were none, occasional, and daily.

Physical examinations and blood testing were conducted during the health checkups. Height and weight were measured, and body mass index (BMI) was calculated as weight (kilograms) divided by the square of the height (meters). After a 5-minute rest, blood pressure was consecutively measured twice while the participant was seated. All measurements were performed by well-trained staff using automatic devices, and the average of the 2 measurements was used for statistical analysis.

Statistical analysis
--------------------

After excluding staple foods, which were consumed 3 times a day by 85% of the participants, factor analysis using the maximum likelihood method with varimax rotation was conducted on 7 food groups among 9789 individuals (3795 men and 5994 women). Factors with an eigenvalue greater than 1 were extracted. Food groups whose factor loadings were greater than 0.4 were used to define factors. Factor scores were calculated for all participants, and dichotomous variables were made by separating participants with values greater than or equal to the mean from those with values below the mean.

Multiple logistic regression analyses were performed by sex, with dichotomous variables of the factor score as dependent variables and age (≤44 years \[reference\], 45--54, 55--64, 65--74, ≥75 years), living conditions (acceptable \[reference\], rather difficult, difficult/severe), smoking habit (none \[reference\], past, current), and drinking habit (none \[reference\], occasionally, daily) as independent variables. All analyses were conducted using IBM SPSS Statistics version 19.0 (Tokyo, Japan), and *P* values less than 0.05 were regarded as statistically significant.

Ethical considerations
----------------------

This study was approved by the ethics committees of the National Institute of Health and Nutrition and Iwate Medical University.

RESULTS
=======

Table [1](#tbl01){ref-type="table"} shows the baseline characteristics of the participants. Around 30% of men and women were in the age group 65 to 74 years. The prevalence of current smoking was about 30% among men and less than 10% among women. The prevalence of daily alcohol consumption was about 40% among men and 5% among women. Almost 50% of both men and women answered that their living conditions were acceptable, but more than 20% answered that their living conditions were difficult or severe.

###### Baseline characteristics of participants

                      Men (*n* = 3795)   Women (*n* = 5994)
  ------------------- ------------------ --------------------
  Age group (years)                       
   ≤44                586 (15.4%)        1073 (17.9%)
   45--54             390 (10.3%)        757 (12.6%)
   55--64             886 (23.3%)        1579 (26.3%)
   65--74             1224 (32.3%)       1690 (28.2%)
   ≥75                709 (18.7%)        895 (14.9%)
  Smoking habit                           
   None               1386 (36.5%)       5388 (89.9%)
   Past               1235 (32.5%)       175 (2.9%)
   Current            1174 (30.9%)       429 (7.2%)
   Unknown            0 (0%)             2 (0.0%)
  Drinking habit                          
   None               1471 (38.8%)       5097 (85.0%)
   Occasionally       782 (20.6%)        628 (10.5%)
   Daily              1542 (40.6%)       267 (4.5%)
   Unknown            0 (0%)             2 (0.0%)
  Living conditions                       
   Acceptable         1781 (46.9%)       2961 (49.4%)
   Rather difficult   1033 (27.2%)       1706 (28.5%)
   Difficult          670 (17.7%)        910 (15.2%)
   Severe             295 (7.8%)         401 (6.7%)
   Unknown            16 (0.4%)          16 (0.3%)

For the 8 food groups, the percentages for the average number of times of daily consumption are shown in Table [2](#tbl02){ref-type="table"}. The highest percentage was once daily in all food groups---except for staple food items and vegetables, which were most often consumed 3 times a day. Because 85% of participants consumed staple foods 3 times a day, which skewed the distribution, this food group was excluded from factor analysis.

###### Average daily frequency of food group consumption (*n* = 9789)

  Food group                                              Number of times per day                           
  ------------------------------------------------------- ------------------------- ------- ------- ------- ------
  Staple food items (rice, bread, noodles) (*n* = 9778)   0.1%                      2.9%    10.6%   85.4%   1.0%
  Meat                                                    25.1%                     63.4%   9.8%    1.5%    0.2%
  Fish and shellfish                                      5.7%                      62.9%   24.7%   5.8%    0.8%
  Eggs                                                    14.6%                     72.2%   10.2%   2.5%    0.5%
  Soybean products (tofu, natto)                          5.0%                      55.2%   27.1%   11.5%   1.2%
  Vegetables                                              0.9%                      20.3%   34.3%   41.8%   2.8%
  Fruit                                                   10.9%                     50.1%   25.7%   11.6%   1.7%
  Milk products (milk, yogurt, cheese)                    17.3%                     57.9%   16.7%   6.6%    1.5%

Using the remaining 7 food groups, we conducted factor analysis with the maximum likelihood method and varimax rotation; the factor loadings are shown in Table [3](#tbl03){ref-type="table"}. Two factors with eigenvalues greater than 1 were extracted. The first factor was characterized by fish and shellfish, soybean products, vegetables, fruit, and dairy products; the second factor was characterized by meat and eggs. We termed the first factor the prudent dietary pattern and the second the meat dietary pattern.

###### Factor loadings for prudent and meat dietary patterns (*n* = 9789)

  Food group                             Dietary pattern   
  -------------------------------------- ----------------- ------
  Meat                                   0.07              0.54
  Fish and shellfish                     0.41              0.35
  Eggs                                   0.24              0.66
  Soybean products (tofu, natto)         0.55              0.29
  Vegetables                             0.63              0.08
  Fruit                                  0.62              0.09
  Milk products (milk, yogurt, cheese)   0.43              0.24

The proportions of participants with a factor score greater than or equal to the mean for the prudent and meat dietary patterns, by sex and age group, are shown in Table [4](#tbl04){ref-type="table"}. The prudent dietary pattern was more prevalent among women than among men in each age group; it was also more prevalent among older participants. In contrast, the meat dietary pattern was more prevalent among men than among women, in each age group, and prevalence was lower among older participants.

###### Prevalence of participants who had a factor score greater than or equal to the mean for the prudent and meat dietary patterns, by sex and age group (*n* = 9789)

  -----------------------------------------------------------------------------
  Age group\   Prudent dietary pattern   Meat dietary pattern           
  (years)                                                               
  ------------ ------------------------- ---------------------- ------- -------
  ≤44          21.5%                     29.2%                  73.9%   58.2%

  45--54       26.4%                     37.3%                  62.8%   50.7%

  55--64       38.0%                     55.4%                  53.4%   40.1%

  65--74       49.2%                     65.0%                  43.5%   35.7%

  ≥75          54.3%                     63.6%                  39.6%   33.4%
  -----------------------------------------------------------------------------

Using multiple logistic regression analyses, odds ratios and 95% CIs of the factor scores greater than or equal to the mean for the prudent and meat dietary patterns were calculated for men and women (Table [5](#tbl05){ref-type="table"}). Age was positively associated with a higher score for the prudent dietary pattern among men and women and inversely associated with a higher score for the meat dietary pattern among men and women. Male current smokers and female former and current smokers were not likely to have a higher score for the prudent dietary pattern; male current smokers were likely to have a higher score for the meat dietary pattern. Male daily alcohol drinkers were not likely to have a higher score for the prudent dietary pattern; male daily drinkers and female occasional drinkers were likely to have a higher score for the meat dietary pattern. Both men and women whose living conditions were rather difficult, difficult, or severe were not likely to have a higher score for the prudent dietary pattern, but living conditions were not associated with the meat dietary pattern. The association between living conditions and frequency of intake of each food group (excluding staple foods) was also examined. When adjusted for age, regression analyses showed statistically significant associations for the following: more-difficult living conditions were associated with less frequent intake of vegetables (*P* \< 0.001), fruit (*P* \< 0.001), and milk products (*P* \< 0.001) among men, and less frequent intake of meat (*P* = 0.010), fish and shellfish (*P* = 0.025), vegetables (*P* \< 0.001), fruit (*P* \< 0.001), and milk products (*P* \< 0.001) among women (data not shown).

###### Odds ratios (OR) and 95% CIs for factor scores greater than or equal to the mean for the prudent and meat dietary patterns on multiple logistic regression analyses (*n* = 9754)^a^

                      Prudent dietary pattern   Meat dietary pattern                       
  ------------------- ------------------------- ---------------------- ------------------- -------------------
  Age (years)^b^                                                                            
   18--44             1.00 (reference)          1.00 (reference)       1.00 (reference)    1.00 (reference)
   45--54             1.35 (1.05--1.65)         1.34 (1.14--1.54)      0.58 (0.30--0.86)   0.74 (0.55--0.92)
   55--64             2.25 (2.01--2.49)         2.64 (2.47--2.81)      0.40 (0.17--0.63)   0.48 (0.32--0.65)
   65--74             3.35 (3.11--3.58)         3.79 (3.62--3.97)      0.29 (0.06--0.51)   0.41 (0.24--0.58)
   ≥75                3.84 (3.58--4.09)         3.46 (3.26--3.66)      0.26 (0.01--0.51)   0.37 (0.18--0.57)
  Smoking habit                                                                             
   None               1.00 (reference)          1.00 (reference)       1.00 (reference)    1.00 (reference)
   Past               0.93 (0.77--1.09)         0.51 (0.16--0.86)      0.97 (0.81--1.13)   0.94 (0.62--1.25)
   Current            0.81 (0.64--0.98)         0.54 (0.30--0.78)      1.25 (1.08--1.42)   0.95 (0.73--1.16)
  Drinking habit                                                                            
   None               1.00 (reference)          1.00 (reference)       1.00 (reference)    1.00 (reference)
   Occasionally       1.00 (0.82--1.18)         0.94 (0.76--1.12)      1.07 (0.89--1.25)   1.21 (1.03--1.38)
   Daily              0.84 (0.68--0.99)         0.88 (0.60--1.16)      1.25 (1.10--1.41)   1.20 (0.93--1.46)
  Living conditions                                                                         
   Acceptable         1.00 (reference)          1.00 (reference)       1.00 (reference)    1.00 (reference)
   Rather difficult   0.78 (0.62--0.95)         0.87 (0.75--1.00)      0.93 (0.77--1.09)   1.11 (0.98--1.23)
   Difficult/severe   0.80 (0.63--0.97)         0.83 (0.69--0.97)      1.13 (0.97--1.30)   0.97 (0.83--1.10)

^a^Fewer participants, due to missing observations. ^b^All variables in model are listed in the table.

DISCUSSION
==========

In a baseline survey of the cohort study of survivors of the Great East Japan Earthquake, prudent and meat dietary patterns were extracted from a short list of food groups in the questionnaire. Women and older participants tended to adopt the prudent dietary pattern, whereas men and younger participants tended to follow the meat dietary pattern. After adjustment for age, living conditions were associated with the prudent dietary pattern, and with intakes of vegetables, fruit, and milk, when analyzed by food group, among men and women. These findings may reflect the fact that economic conditions were a key factor in the ability of survivors to maintain a healthy diet 1 year after the disaster.

Living conditions are considered a sociodemographic indicator. Several studies have found a relationship between sociodemographic factors and dietary patterns.^[@r04]--[@r06]^ The Multiethnic Cohort Study, conducted in Hawaii and Los Angeles from 1993 to 1996, investigated participants from 5 ethnic groups (African-Americans, Hawaiians, Japanese-Americans, Latinos, and whites). The authors identified "fat and meat," "vegetables," and "fruit and milk" dietary patterns and found a weak inverse association between education and the fat and meat dietary pattern, and weak positive associations of education with the vegetables and fruit and milk dietary patterns.^[@r05]^ In a middle-aged Japanese population, Sadakane et al identified vegetable, meat, and Western dietary patterns: the vegetable pattern corresponded to the prudent dietary pattern in the present study, and the Western dietary pattern was the reverse of the present traditional Japanese dietary pattern.^[@r06]^ The authors found that the meat pattern and Western pattern (among men) and the vegetable pattern, meat pattern, and Western pattern (among women) were positively associated with duration of education. These results partly differed from those of the present study, but it should be noted that there was no adjustment for age in the study by Sadakane et al.

With regard to smoking, an inverse relationship between the prudent dietary pattern and current smoking was observed among both men and women in the present study; however, the relationship between the meat dietary pattern and current smoking differed between men and women. For alcohol consumption, we noted inverse and positive relationships of daily drinking with the prudent and meat dietary patterns, respectively. However, these relationships were statistically significant only among men, perhaps because the percentage of daily alcohol consumption was low among women (4.5%). In a community-based case-control study of colorectal cancer risk in Japan, Kurotani et al found an inverse association of ever-smoking with the prudent pattern but not the high-fat pattern, which resembled the meat dietary pattern in the present study.^[@r07]^ The absence of an association of alcohol consumption with the prudent or high-fat patterns may have been because such consumption was more common (\>75% among men and \>25% among women) in their study.

In the Multiethnic Cohort Study, dietary pattern was significantly associated with BMI.^[@r05]^ In our study, BMI was not associated with dietary pattern among men or women. In addition, in the present study, systolic blood pressure, HbA1c, and total cholesterol (markers of hypertension, diabetes, and hyperlipidemia, respectively) were not related to dietary pattern among men or women. Because living conditions are closely related to subjective health, we repeated our analyses by adding subjective health to the multiple logistic regression models; however, the results did not materially differ from those of the main analysis.

We used 7 food groups in the factor analysis, and only 2 dietary patterns were extracted. Previous studies of the Japanese diet have generally identified 3 dietary patterns: the prudent, Westernized, and traditional Japanese dietary patterns.^[@r07]--[@r09]^ The prudent dietary pattern is characterized by high intakes of vegetables, fruits, seafood, and soy foods; the Westernized pattern is characterized by high intakes of fat and oils, red meat, processed meat, and mayonnaise; the traditional Japanese dietary pattern is characterized by high intakes of rice, miso soup, and pickles. The 2 dietary patterns identified in our study correspond to 2 of the above 3 dietary patterns---prudent and Westernized. Our failure to identify the traditional Japanese dietary pattern was probably due to the fact that staple foods were excluded from factor analysis, and because miso soup and pickles were not listed on the questionnaire.

This study had limitations. First, the short list of food groups on the questionnaire could not capture intakes of some food groups, such as miso soup and pickles, which could have formed part of another dietary pattern---the traditional Japanese dietary pattern. Intakes of these food groups need to be carefully monitored because of the possibility of higher salt intake when these food groups are excessively consumed. However, the main aim of this survey was to detect insufficient intake of the major food groups. Thus, instead of adopting a comprehensive food frequency questionnaire, a short list of food groups was used on the questionnaire. Second, causal relationships cannot be inferred from the results of this study because of its cross-sectional nature. Third, with regard to the second point, dietary patterns were identified a posteriori, and the associations observed among the study participants only pertain to the year after the earthquake. Although there may have been an association between dietary patterns and living conditions before the earthquake, it is possible that the disaster accentuated this relationship. The participants are currently being monitored in the cohort study,^[@r01]^ and the present associations will be investigated over a longer period.

In conclusion, during the year after the Great East Japan Earthquake on March 11, 2011, the health conditions and lifestyles of survivors were widely surveyed. The prudent dietary pattern---1 of 2 dietary patterns identified in the short list of food groups---was associated with better living conditions. Future studies should examine food availability in local stores and transport methods and identify the key factors that help those living in difficult conditions to adopt better dietary habits. Prospective observations of the cohort must also attempt to determine if the prudent dietary pattern is associated with better health outcomes.
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